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The title compound, [Mn(C 17 H 18 FN 3 0 3 ) 2 (C 8 H 5 0 4 ) 2 ]-2H 2 0 or 
[Mn(cfH) 2 (l,2-Hbdc) 2 ]-2H 2 0 (cfH = ciprofloxacin = 1-cyclo 
propyl-6-fluoro-l,4-dihydro-4-oxo-7-(l-piperazinyl)-3-quino- 
line carboxylic acid, 1,2-bdc = benzene-l,2-dicarboxylate), has 
been prepared under hydrothermal conditions. The Mn 2+ 
atom, located on an inversion centre, exhibits a distorted 
octahedral geometry, coordinated by four O atoms from two 
symmetry-related zwitterionic ciprofloxacin ligands in the 
equatorial positions and two O atoms of two 1,2-Hbdc ligands 
in the axial positions. The complex molecules are linked into a 
two-dimensional network through N— H- ■ O and OW— 
H- ■ O hydrogen bonds. A strong intramolecular hydrogen 
bond between the carboxyl/carboxylate groups of the 1,2- 
Hbdc anion is also present. The layers are further extended 
through off-set aromatic ir-jt stacking interactions of cfH 
groups [centroid-centroid distance of 3.657 (2) A] into the 
final three-dimensional supramolecular arrays. 

Related literature 

For background to the antibiotic drug ciprofloxacin, see: Turel 
(2002); Xiao et al. (2005). The mechanisms of action of the 
quinolone antibacterial agents are either their inhibition of 
DNA gyrase (Topoisomerase II) or their interaction with the 
DNA molecule via a metal complex intermediate, see: Chulvi 
et al. (1991); Ruiz et al. (1993); Wallis et al. (1995). For related 
structures, see: Fabbiani & Dittrich (2008); Wang et al. (2009). 




Experimental 

Crystal data 

[Mn(C 17 H 18 FN 3 0 3 ) 2 (C 8 H 5 0 4 ) 2 ] - 

2H 2 0 
M, = 1083.90 
Monoclinic, P2i/n 
a = 9.4510 (19) A 
b = 22.042 (4) A 
c = 11.695 (2) A 

Data collection 

Rigaku R-AXIS RAPID IP 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
= 0.817, T max = 0.893 

Refinement 

R[F 2 > 2a(F 2 )] = 0.051 

wR(F 2 ) = 0.145 

S = 1.00 

5494 reflections 

350 parameters 

10 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



P = 98.44 (3)° 
V = 2409.9 (8) A 3 
Z = 2 

Mo Ka radiation 
ii = 0.36 mm -1 
T = 293 K 

0.58 x 0.47 x 0.32 mm 



22913 measured reflections 
5494 independent reflections 
3555 reflections with / > 2a(I) 
R,„. = 0.068 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.45 e A~ 3 

Ap mi „ = -0.36 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


OW1-HW1B- ■ 05 


0.84 (3) 


2.43 (3) 


3.108 (4) 


139 (4) 


N1-HL4- 07' 


0.90 


1.82 


2.717 (3) 


174 


Nl-HIB-Ol" 


0.90 


1.79 


2.688 (3) 


173 


N1-H1B-02" 


0.90 


2.60 


3.246 (3) 


130 


OW1—HW1A- ■ 03 ffl 


0.84 (3) 


2.12 (1) 


2.937 (3) 


164 (4) 


06-H6-05 


0.85 (4) 


1.53 (4) 


2.379 (4) 


175 (8) 


Symmetry codes: (i) x - 


h|, -v+i,z + i;( 


ii) x + \, y, z - 


r 1; (iii) —x, — y. 


-z + 1. 



Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement: 
RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Bis(2-carboxybenzoato-/c0 1 )bis[l-cyclopropyl-6-fluoro-4-oxo-7-(piperaziii-4-ium-l-yl)-l,4-di- 
hydroquinoline-3-carboxylato- ,0 4 ]manganese(II) dihydrate 

G.-J. Zhang, J.-H. He, S.-W. Yan, D.-Z. Sun and H.-Y. Chen 
Comment 

Ciprofloxacin [cfH = l-cyclopropyl-6-fluoro-l,4-dihydro-4-oxo-7-(l-piperazinyl)-3-quinoline carboxylic acid] belongs to 
the quinolone family of synthetic antibiotics (Turel, 2002; Xiao et ah, 2005) and is a third generation quinolone antibacterial 
drug with broad-spectrum antibacterial activity (especially aerobic gram-negative bacilli high antibacterial activity). The 
mechanisms of action of the quinolone antibacterial agents are either their inhibition of DNA gyrase (Topoisomerase II), 
an essential bacterial enzyme that maintains superhelical twists in DNA, or their interaction with the DNA molecule via a 
metal complex intermediate (Chulvi et al, 1991; Ruiz et al, 1993; Wallis et ah, 1995). 

The Ciprofloxacin and its deprotonated anions can show a number of different coordinating or bridging modes. The title 

complex consists of a Mn atom lying on an inversion center, two Ciprofloxacin ligands, two 1,2-benzenedicarboxylate 
ligands (1,2-bdc) and a water molecule (Fig. 1). The Ciprofloxacin ligand acts as chelating bidentate and the Mn(II) atom 
is coordinated by four oxygen atoms from two different Ciprofloxacin ligands and two oxygen atoms from two 1,2-bdc 
ligands. The N — H---0 and OW — H - 0 hydrogen bonds link the discrete molecules into two-dimensional arrays (Table 
1). These two-dimensional layers are further extended through off-set aromatic n — ji stacking interplanar of cfH groups 
(centroid distance of 3.657 A) into the final three-dimensional supramolecular arrays (Fig. 2). 

Experimental 

A mixture of Mn(OAc)2-4H20 (0.5 mmol), ciprofloxacin hydrochloride (0.25 mmol), 1,2-KHbdc (0.5 mmol), and water (7 
ml) was stirred for 30 min in air (solution pH = 4.0), then transferred and sealed in an 18 ml Teflon-lined autoclave, which 
was heated at 110 °C for 96 h. After slow cooling to room temperature, yellow block crystals were fdtered off, washed with 
distilled water, and dried at ambient temperature. 

Refinement 

The structure was solved by direct methods and successive Fourier difference synthesis. The H atoms bonded to C or N 
atoms were positioned geometrically and refined using a riding model [aromatic C — H = 0.93 A, aliphatic C — H = 0.97 - 
0.98 A and N— H = 0.90 A, t/ iso (H) = 1 .2U eq (C) and C/ iso (H) = 1 .2U eq (N)]. The H atoms bonded to OW atoms were located 
in a difference Fourier maps and refined with OW — H = 0.84 A and Uj S0 (H) = 1.3U eq (OW). 
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Figures 




Fig. 1. ORTEP drawing of 1 with thermal ellipsoids at 30% probability. Symmetry code (i): 
x, -y, -z+1. 



Fig. 2. Perspective view of the three-dimensional supramolecular network in 1. The hydrogen 
bonds are indicated by pink dotted lines while the aromatic % — Jt stacking interaction is indic- 
ated by a green dotted line. 



Bis(2-carboxybenzoato-K0 1 )bis[1-cyclopropyl-6-fluoro-4-oxo- 7-(piperazin-4-ium-1 -yl)-1,4-dihydroquinoline-3- 



2 3 4 

carboxylato- k O ,0 ]manganese(ll) dihydrate 



Crystal data 

[Mn(Ci 7 H 18 FN303)2(C 8 H 5 04)2]-2H20 

M r = 1083.90 

Monoclinic, P2\ln 

Hall symbol: -P 2yn 

a = 9.4510 (19) A 

b = 22.042 (4) A 

c= 11.695 (2) A 

(3 = 98.44 (3)° 

V= 2409.9 (8) A 3 

Z = 2 



7(000) = 1126 

D x = 1.494 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 22913 reflections 

6 = 3.1-27.5° 

|i = 0.36 mm 1 

7=293 K 

Block, yellow 

0.58 x 0.47 x 0.32 mm 



Data collection 

Rigaku R-AXIS RAPID IP 
diffractometer 

Radiation source: fine-focus sealed tube 



graphite 


-Kint = 


= 0.068 


Detector resolution: 100x100 microns pixels mm" 1 


^max 


= 27.5°, 


Oscillation scans 


h=- 


-12->12 


Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 


k = - 


-28->27 


T min = 0.817, J max = 0.893 


l=- 


14— >15 


229 1 3 measured reflections 







5494 independent reflections 
3555 reflections with / > 2a(i) 

= 31° 
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Refinement 

Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[a 2 (F 0 2 ) + (0.080P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max < 0.001 

Ap m ax = 0.45 e A~ 3 
Ap m i„ = -0.36 e A~ 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Mnl 


0.0000 


0.0000 


0.5000 


0.02941 (16) 


Fl 


0.36711 (17) 


-0.03305 (7) 


1.05085 (13) 


0.0405 (4) 


Ol 


-0.3533 (2) 


0.08833 (10) 


0.61415 (16) 


0.0463 (5) 


OW1 


-0.1255 (4) 


0.13296 (13) 


0.2728 (2) 


0.0820 (9) 


HW1A 


-0.094 (5) 


0.0991 (10) 


0.298 (3) 


0.110* 


HW1B 


-0.138 (5) 


0.1555 (15) 


0.328 (2) 


0.109* 


02 


-0.20086 (19) 


0.03315 (9) 


0.53302 (15) 


0.0357 (4) 


03 


0.0395 (2) 


-0.00587 (8) 


0.68591 (15) 


0.0343 (4) 


04 


0.0782 (2) 


0.09397 (9) 


0.50461 (18) 


0.0439 (5) 


05 


-0.0132 (3) 


0.18400 (11) 


0.5170 (2) 


0.0750 (8) 


06 


-0.0126 (4) 


0.26486 (14) 


0.6518(3) 


0.1005 (12) 


07 


0.0876 (4) 


0.28742 (12) 


0.8236 (3) 


0.0931 (11) 


Nl 


0.5198 (2) 


0.10018 (9) 


1.39405 (17) 


0.0314 (5) 


H1A 


0.5482 


0.1366 


1.3711 


0.038* 


H1B 


0.5652 


0.0931 


1.4660 


0.038* 


N2 


0.3244 (2) 


0.06259 (10) 


1.19684(17) 


0.0305 (5) 


N3 


-0.0836 (2) 


0.12018(9) 


0.91028 (17) 


0.0298 (5) 



Refinement on F 2 
Least-squares matrix: full 
R[F 2 >2o(F 2 )] = 0.051 

wR(F 2 ) = 0.145 

S= 1.00 

5494 reflections 
350 parameters 
10 restraints 
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Atomic displacement parameters (A 2 ) 
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A A 1 A 1 /"7 \ 

0.0147 (7) 


A A 1 1 1 /'*7^ 

-0.0111 (/) 


A AAOC /'*7^ 

-0.0025 ( /) 


Ol 


a at 1 "7 / 1 a\ 

0.0317 (10) 


A A"7A 1 ( 1 C\ 

0.0791 (15) 


A A 1 "* A T / 1 A\ 

0.0242 (10) 


A A1 AA ( 1 A\ 

0.0190 (10) 


A AAO"7 ZO\ 

-0.0087 (8) 


A A 1 A f 1 C\ \ 

-0.0106 (9) 


OW1 


0.122 (3) 


A A/" OA / 1 0\ 

0.0689 (17) 


A r\ A o/~ / 1 ZT\ 

0.0486 (16) 


A A 1 A C /I 1\ 

0.0195 (17) 


A A 1 A A / 1 f\ 

-0.0109 (16) 


A AAAA /1 T\ 

0.0000 (13) 


02 


a aoaa sc\\ 

0.0290 (9) 


A AC 1 C /"1 1 

0.0515 (11) 


0.0236 (9) 


A AACA fO\ 

0.0050 (8) 


A AA/C/1 SH\ 

-0.0064 (7) 


A AA O A { 0\ 

-0.0084 (8) 


05 


A a a a*7 / i r\\ 

0.040/ (10) 


A AT A*7 / 1 n\ 

0.0397 (10) 


A A 1 AT fC\\ 

0.0193 (9) 


A A 1 AA ZO\ 

0.0100 (8) 


A AACA /'*7^ 

-0.0059 (/) 


A AA C 1 SH\ 

-0.0051 (/) 


04 


a a i oa ( 1 o\ 

0.0489 (12) 


A f~\ A 1 1 / 1 1 \ 

0.0417 (11) 


A A /I AC 

0.0405 (12) 


A AA A C / rY\ 

-0.0045 (9) 


A AA A C <"rY\ 

0.0045 (9) 


A A 1 1 A ZO\ 

-0.0119 (8) 


05 


A AO CC ( 1 A\ 

0.0855 (19) 


A A/CAT /1 C\ 

0.0603 (15) 


A A/C CA /1 

0.0650 (17) 


A A1 C C /1 /I "\ 

0.0255 (14) 


AAT/I1 /1 A\ 

-0.0361 (14) 


A A1AO /1T\ 

-0.0108 (12) 


Ob 


A I I C /T \ 

0.115 (3) 


A A/C Ol / 1 A\ 

0.0683 (19) 


A 1 A/C /T \ 

0.106 (3) 


A AC A*7 / 1 A\ 

0.050 / (19) 


A AO*7 

-0.02 / (2) 


A AT AO /I ON 

-0.0308 (18) 


r\i 
Ol 


a 1 co /t\ 

0.152 (3) 


AACC/1 / 1 C^ 

0.0554 (15) 


A ATT /'>\ 

0.073 (2) 


A AO OA /I 0\ 

0.0280 (18) 


A AO 1 ZO\ 

0.021 (2) 


A AO O O / 1 A \ 

-0.0228 (14) 


TVT 1 

N 1 


a ai n / 1 1 \ 

0.0332 (11) 


A AT *7A /1 1 \ 

0.0370 (11) 


A A1A*7 ( 1 A\ 

0.0207 (10) 


A A A C 1 /A~\ 

-0.0053 (9) 


A AA*7*7 /0^ 

-0.0077 (8) 


A AAAA fO\ 

0.0009 (8) 


N2 


A AI/TI / 1 A\ 

0.0263 (10) 


A A/1 C 1 /1 0\ 

0.0451 (12) 


A A 1 *7 O / 1 A\ 

0.0178 (10) 


A AAT 1 /A^ 

0.0021 (9) 


A AA A C /0^ 

-0.0045 (8) 


A AAC/C ZO~\ 

-0.0056 (8) 


N3 


A AT AC / 1 1 \ 
0.0305 (11) 


A AT /Z/Z /1 1 \ 

0.0366 (11) 


A ATA /I / 1 A^ 

0.0204 (10) 


A AAC*7 fC\\ 

0.0057 (9) 


A AAO 1 /'0^ 

-0.0021 (8) 


A AA A C / 0\ 

-0.0045 (8) 


LI 


A AO /CA / 1 

0.0260 (12) 


A AT A/C /I T\ 

0.0396 (13) 


A A1AA /I T\ 

0.0200 (12) 


A AA 1 O / 1 A\ 

0.0012 (10) 


A AA CZZ / 1 r\\ 

-0.0056 (10) 


A AAA A /A\ 

-0.0004 (9) 


C2 


0.0255 (12) 


A AT "70 /1 T \ 

0.0378 (13) 


A A 1 11 i 1 1 ~\ 

0.0177 (11) 


A AA 11 /1 A~\ 

0.0011 (10) 


A AATT /A\ 

-0.0032 (9) 


A AAAA /A\ 

-0.0009 (9) 


C3 


0.0263 (12) 


A AT TC /n\ 

0.0325 (12) 


AA1"71 

0.0171 (11) 


A AAT 1 /I A\ 

-0.0031 (10) 


A AAn /A~\ 

-0.0023 (9) 


A AA 1 C /A\ 

0.0015 (9) 


C4 


A AO /I 1 / 1 1 \ 

0.0241 (11) 


A AT CI /1 T\ 

0.0351 (12) 


A A 1 1 1 

0.0171 (11) 


A AAA"7 / 1 A\ 

-0.0007 (10) 


A AA 1 A /A\ 

-0.0019 (9) 


A A A A C (C\ \ 

0.0005 (9) 


C5 


0.0282 (12) 


A AT T £ ( 1 0\ 

0.0336 (12) 


A Anzz / 1 T\ 

0.0226 (12) 


A AA /IT /1 1 \ 

0.0043 (11) 


A AA 1 C 

-0.0015 (9) 


A AAT A ( 1 C\\ 

-0.0034 (10) 


Co 


A AO /I O / 1 1 \ 

0.0242 (11) 


A AT CO / 1 T \ 

0.0358 (13) 


A AT A"\ /1 T\ 

0.0242 (12) 


A AAC 1 /I A\ 

0.0051 (10) 


A AA 1 1 /A~\ 

-0.0011 (9) 


A AAT A /A\ 

0.0029 (9) 


r^i 

C7 


A AT A 1 / 1 0~\ 

0.024/ (12) 


A AT O C /I T\ 

0.0385 (13) 


A A 1 *7/C /I 1 \ 

0.0176 (11) 


A AAOA /I A\ 

-0.0020 (10) 


A AA A 1 /A\ 

-0.0041 (9) 


A AA 1 C 

0.0016 (9) 


i^O 

Co 


A m AC / 1 0\ 

0.0295 (12) 


A AT AA /"1 T"\ 

0.0390 (13) 


a a 1 m / 1 

0.0192 (12) 


A A AO C ( 1 1 \ 

0.0026 (11) 


A AA 1 A ( 1 A\ 

-0.0019 (10) 


A AA C 1 (C\\ 

-0.0051 (9) 


C9 


A AO C /I / 1 1 \ 

0.0254 (11) 


A AT 1 / 1 0\ 

0.0316 (12) 


A A 1 AT / 1 1 \ 

0.0193 (11) 


A AA 11 / 1 C\\ 

0.0011 (10) 


A AA 1 O /A\ 

-0.0018 (9) 


A AAAA /Ti\ 

0.0000 (9) 


CIO 


A AT/CO /I -")\ 

0.0266 (12) 


A A/1 A 1 /I T\ 

0.0401 (13) 


AA^>CT /I T\ 

0.0253 (13) 


A A A A A /1 1 \ 

0.0049 (11) 


A AA A A /1 A~\ 

-0.0040 (10) 


A AAA A /1 A\ 

0.0004 (10) 


CI 1 


A A A 1 A / 1 C"\ 

0.0410 (15) 


0.0462 (16) 


A ATT/; / 1 C\ 

0.0326 (15) 


A AAAT /"1 T"\ 

0.0093 (13) 


A AA 1 A / 1 0\ 

0.0010 (12) 


A AAOO / 1 0\ 

-0.00 / / (12) 


C12 


A A /CO /'"^ 

0.068 (2) 


A A/lOA / 1 0\ 

0.0489 (18) 


A A CI /'"^ 

0.052 (2) 


A AA*7T / 1 '7^ 

0.0073 (17) 


A AAT "7/1 *7^ 

-0.0037 (17) 


AA1/IT /I C\ 

-0.0163 (15) 


C13 


a aot /o^ 

0.073 (2) 


A AC C O / 1 n\ 

0.0552 (19) 


A AC A 

0.050 (2) 


A A1 O /I / 1 0\ 

0.0284 (18) 


A A AT A /1 0^ 

-0.0030 (18) 


A A 1 T C / 1 C\ 

-0.0135 (15) 


C14 


A AO /I A / 1 0^ 

0.0240 (12) 


A AC/CT /1 

0.0563 (17) 


A AT CT /I T\ 

0.0253 (13) 


A AAAT /I 1 \ 

-0.0002 (11) 


A AATT /1 A\ 

-0.0023 (10) 


A AAC A { 1 1 \ 

-0.0054 (11) 


C15 


A AT OC /I T\ 

0.0285 (13) 


A ACTA /1 T» 

0.0539 (17) 


A AT AO /1 /1^ 

0.0298 (14) 


A AAOA ("1 

0.0020 (12) 


A A A CI /I 1 \ 

-0.0053 (11) 


A AAZZO / 1 0\ 

-0.006 / (12) 


C16 


A AT/IT f ~\ A\ 

0.0343 (14) 


A A/l/C*7 / 1 c^ 

0.0467 (15) 


A AO 1 1 /1T\ 

0.0211 (13) 


A A A 1 O /I 1\ 

-0.0018 (12) 


A AA 11 /1 1 \ 

-0.0011 (11) 


A AA A C f 1 C\\ 

-0.0045 (10) 


C17 


0.0279 (12) 


0.0505 (15) 


0.0235 (13) 


0.0024(11) 


-0.0050 (10) 


-0.0080 (11) 


C18 


0.0369 (14) 


0.0368 (14) 


0.0389 (16) 


-0.0007 (12) 


0.0046 (12) 


-0.0013 (11) 


C19 


0.0358 (14) 


0.0326 (13) 


0.0288 (13) 


-0.0023 (11) 


0.0075 (11) 


-0.0012(10) 


C20 


0.0406 (15) 


0.0419(15) 


0.0373 (16) 


0.0048 (12) 


0.0062 (12) 


0.0008 (12) 


C21 


0.0460(18) 


0.063 (2) 


0.0484 (19) 


0.0104(16) 


0.0003 (15) 


0.0069 (15) 


C22 


0.056 (2) 


0.083 (3) 


0.0423 (19) 


f\ f\f\ A A / 1 C\ \ 

-0.0044 (19) 


-0.0149 (16) 


-0.0008 (17) 


C23 


0.066 (2) 


0.058 (2) 


0.046 (2) 


-0.0099 (17) 


0.0002 (17) 


-0.0156 (15) 


C24 


0.0456 (16) 


0.0369 (14) 


0.0355 (15) 


-0.0026 (13) 


0.0052 (13) 


-0.0046(11) 


C25 


0.078 (3) 


0.0341 (16) 


0.058 (2) 


0.0072 (16) 


0.0164(19) 


-0.0045 (14) 


Geometric parameters (A, °) 












Mnl— 02 




2.1219(18) 


C6— C7 




1.408 (3) 


Mnl— 02' 




2.1219(18) 


C7— C8 




1.394 (3) 


Mnl— 03 




2.1552 (17) 


C8— C9 




1.408 (3) 



sup-5 



supplementary materials 



Mn1 OV 


2.1552 (17) 


C8 — H8A 


0.9300 






V. 1 U 1 1 1 Urt 




Mnl — 04' 


2.1V/1 (IV) 


Cll — C12 


1 A "70 f A \ 
1.4/6 (4) 


Fl — C6 


1.365 (3) 


Cll — C13 


1 .488 (4) 


Ol — CI 


1.247 (3) 


Cll — H11A 


0.9800 


OW1 — HW1A 


0.84 (3) 


C12 — C13 


1.491 (5) 


OW1 — HW1B 


0.84 (3) 


C12 — H12A 


0.9700 


02 — CI 


1.259 (3) 


C12 — H12B 


0.9700 


03 — C3 


1.263 (3) 


C13 — H13A 


0.9700 


OA — C18 


1.234 (3) 


C13 — H13B 


0.9700 


05 — C18 


1.264 (4) 


C14 — C15 


1.510 (4) 


06 — C25 


1.268 (5) 


C14 — H14A 


0.9700 


06 — H6 


0.85 (4) 


C14 — H14B 


0.9700 


07 — C25 


1.210 (4) 


C15 — H15A 


0.9700 


Nl — C15 


1.480 (3) 


C15 — H15B 


0.9700 


Nl — C16 


1.485 (3) 


C16 — C17 


1.513 (3) 


Nl — H1A 


0.9000 


C16 — H16A 


0.9700 


Nl — H1B 


0.9000 


C16 — H16B 


0.9700 


N2 — C7 


1.396 (3) 


C17 — H17A 


0.9700 


N2 — CI 7 


1.466 (3) 


C17 — H17B 


0.9700 


N2 — C14 


1.475 (3) 


C18 — C19 


1.514 (4) 


N3 — CIO 


1.346 (3) 


C19 — C20 


1 .395 (4) 


N3 — C9 


1.402 (3) 


C19 — C24 


1.413 (4) 


N3 — Cll 


1.460 (3) 


C20 — C21 


1 .369 (4) 


CI — C2 


1.511 (3) 


C20 — H20A 


0.9300 


C2 — CIO 


1.360 (3) 


C21 — C22 


1.376 (5) 


r^7 r^i 
— C5 


1 /111 cx\ 


1^71 U1 1 A 


U.yjUU 


C3— C4 


1.455 (3) 


C22— C23 


1.375 (5) 


C4— C9 


1.392 (3) 


C22— H22A 


0.9300 


C4— C5 


1.405 (3) 


C23— C24 


1.402 (4) 


C5— C6 


1.349 (3) 


C23— H23A 


0.9300 


C5 — H5A 


0.9300 


C24— C25 


1.508 (4) 


02— Mnl— 02' 


180.00 (9) 


C12— Cll— C13 


60.4 (2) 


02— Mnl— 03 


82.19(7) 


N3— Cll— H11A 


115.1 


02'— Mnl— 03 


97.81 (7) 


C12— Cll— H11A 


115.1 


02— Mnl— 03' 


97.81 (7) 


C13— Cll— H11A 


115.1 


02'— Mnl— 03' 


82.19(7) 


Cll— C12— C13 


60.2 (2) 


03— Mnl— 03' 


180.0 


Cll— C12— H12A 


117.8 


02— Mnl— 04 


88.72 (8) 


C13— C12— H12A 


117.8 


02'— Mnl— 04 


91.28 (8) 


Cll— C12— H12B 


117.8 


03— Mnl— 04 


91.37 (7) 


C13— C12— H12B 


117.8 


03'— Mnl— 04 


88.63 (7) 


H12A— CI 2— H12B 


114.9 


02— Mnl— 04' 


91.28 (8) 


Cll— C13— C12 


59.5 (2) 


02'— Mnl— 04' 


88.72 (8) 


Cll— C13— H13A 


117.8 


03— Mnl— 04' 


88.63 (7) 


C12— C13— H13A 


117.8 


03'— Mnl— 04' 


91.37 (7) 


Cll— C13— H13B 


117.8 



sup-6 
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OA — Mnl — 04 1 


1 on n 
16U.U 


HW1A — OW1 — HW1B 


109.7 (18) 


CI — 02 — Mnl 


131.15 (16) 


C3 — 03 — Mnl 


124.73 (15) 


CI 8 — OA — Mnl 


143.4 (2) 


C25 — 06 — H6 


113(4) 


C15— Nl— C16 


110.5 (2) 


C15 — Nl — H1A 


109.6 


C16 — Nl — H1A 


109.6 


C15 — Nl — H1B 


109.6 


C16 — Nl — H1B 


109.6 


H1A — Nl — H1B 


108.1 


C7 — N2 — C17 


116.8 (2) 


C7 — N2 — C14 


116.2 (2) 


CI 7 — N2 — C14 


110.8 (2) 


CIO— N3 — C9 


118.7 (2) 


CIO — N3 — Cll 


120.4 (2) 


C9 — N3 — Cll 


120.1 (2) 


01 — CI — 02 


123.1 (2) 


Ol — CI — C2 


116.9 (2) 


02 — CI — C2 


120.0 (2) 


CIO — C2 — C3 


119.2 (2) 


CIO — C2 — CI 


117.3 (2) 


C3 — C2 — CI 


123.5 (2) 


03 — C3 — C2 


125.5 (2) 


03 — C3 — C4 


119.4 (2) 


C2 — C3 — C4 


115.2 (2) 


C9 — CA — C5 


118.2 (2) 


C9 — CA — C3 


122.3 (2) 


C5 — CA — C3 


119.4 (2) 


C6 — C5 — C4 


119.9 (2) 


C6 — C5 — H5A 


120.0 


C4 — C5 — H5A 


120.0 


C5 — C6 — Fl 


117.4 (2) 


C5 — C6 — C7 


123.8 (2) 


Fl — C6 — C7 


118.8 (2) 


C8 — C7 — N2 


123.0 (2) 


C8 — C7 — C6 


116.3 (2) 


N2 — C7 — C6 


120.7 (2) 


C7 — C8 — C9 


120.7 (2) 


C7 — C8 — H8A 


119.7 


C9 — C8 — H8A 


119.7 


C4 — C9 — N3 


118.7 (2) 


C4— C9— C8 


120.8 (2) 


N3— C9— C8 


120.4 (2) 


N3— CIO— C2 


125.6 (2) 


N3— CIO— HI OA 


117.2 


C2— CIO— HI OA 


117.2 


N3— Cll— C12 


121.0 (3) 



CiZ — CI 3 — H13B 


1 1 H O 

117.8 


H13A — C13 — H13B 


115.0 


N2 — C14 — C15 


109.5 (2) 


N2 — C14 — H14A 


109.8 


C15 — C14 — H14A 


109.8 


N2 — C14 — H14B 


109.8 


C15 — C14 — H14B 


109.8 


H14A — C14 — H14B 


108.2 


Nl — C15 — C14 


108.8 (2) 


Nl — C15 — H15A 


109.9 


C14 — C15 — H15A 


109.9 


Nl — C15 — H15B 


109.9 


C14 — C15 — H15B 


109.9 


H15A — C15 — H15B 


108.3 


Nl — C16 — C17 


111.6 (2) 


Nl — C16 — H16A 


109.3 


C17 — C16 — H16A 


109.3 


Nl — C16 — H16B 


109.3 


C17 — C16 — H16B 


109.3 


H16A — C16 — H16B 


108.0 


N2 — C17 — C16 


110.2 (2) 


N2 — CI 7 — H17A 


109.6 


C16 — C17 — H17A 


109.6 


N2 — C17 — H17B 


109.6 


C16 — C17 — H17B 


109.6 


H17A — C17 — H17B 


108.1 


04 — CI 8 — 05 


121.3 (3) 


04 — C18 — C19 


118.4 (2) 


05 — C18 — C19 


120.3 (2) 


C20 — C19 — C24 


118.1 (3) 


C20 — C19 — CI 8 


114.3 (2) 


C24 — C19 — CI 8 


127.6 (2) 


C21 — C20 — C19 


122.5 (3) 


C21 — C20 — H20A 


118.7 


C19 — C20 — H20A 


118.7 


C20 — C21 — C22 


119.7 (3) 


C20 — C21 — H21A 


120.2 


C22 — C21 — H21A 


120.2 


C23 — C22 — C21 


119.4 (3) 


C23 — C22 — H22A 


120.3 


C21 — C22 — H22A 


120.3 


C22 — C23 — C24 


122.2 (3) 


C22 — C23 — H23A 


118.9 


C24 — C23 — H23A 


118.9 


C23— C24— C19 


118.0 (3) 


C23— C24— C25 


113.7 (3) 


CI 9— C24— C25 


128.3 (3) 


07— C25— 06 


120.4 (4) 


07— C25— C24 


118.3 (4) 



sup-7 
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N3— Cll— C13 


119.2 (3) 


02'— Mnl— 02— CI 


-97 (100) 


03— Mnl— 02— CI 


31.5 (2) 


03'— Mnl— 02— CI 


-148.5 (2) 


04— Mnl— 02— CI 


-60.0 (2) 


04'— Mnl— 02— CI 


120.0 (2) 


02— Mnl— 03— C3 


-36.48 (19) 


02'— Mnl— 03— C3 


143.52 (19) 


03 1 — Mnl— 03— C3 


-147 (100) 


04— Mnl— 03— C3 


52.0 (2) 


04'— Mnl— 03— C3 


-128.0 (2) 


02— Mnl— 04— C18 


39.5 (3) 


02'— Mnl— 04— CI 8 


-140.5 (3) 


03— Mnl— 04— C18 


-42.7 (3) 


03' — Mnl — 04 — C18 


137.3 (3) 


r\A 1 a 1 r\A no 
<J4 — Mil 1 — <J4 — C 1 0 




Mnl — <Jz — CI — <J1 


1 n /1A 
10 / .U (2) 


»t„i pi n po 
Mn 1 — <Jz — C 1 — Cz 


1 A 1 f A\ 

— 14.3 (4) 


ai pi p 1 p. 

U 1 — CI — Cz — C 1 (J 


n 1 {a \ 
-12.1 (4) 


r\"> pi n pin 

02 — C 1 — Cz — c 1 u 


1 /in 1 
lOy.l yl) 


pi pi n p q 
U 1 — C 1 — Cz — Co 


1 /CC ^ 

10!). 3 (Z) 


pi n pi pq 
Uz — CI — Cz — C3 


11 /I //I \ 

— 13.4 (4) 


J J„1 PQ PQ PI 

Mn 1 — <J3 — C3 — Cz 


l/i T (1\ 
ZD. / (3) 


»J„1 PQ PQ p /] 

Mn 1 — <J3 — C3 — C4 


ICQ m / 1 *7\ 
— 1 J3.ZV (1 /) 


pin pi pq PQ 

C 1 U — Cz — C3 — <J3 


1 *7/i /i /")\ 

_ 1 /0.0 \l) 


pi PO PQ PQ 

C 1 — Cz — C3 — <J3 


C Pi /■/! \ 

5.9 (4) 


p 1 A PI PI P/1 

C 1 U — Cz — C3 — C4 


3.4 (3) 


pi PO PQ p A 

C 1 — Cz — C3 — C4 


in A Pi 

-1 /4.U (Z) 


pi pi p/i pn 
U3 — C3 — C4 — CV 


1 /4.Z (z) 


pi PQ p /I PPl 

Cz — C3 — C4 — CV 


C Q (1 \ 

-5.8 (3) 


PQ PQ p A PC 

U3 — C3 — C4 — C J 


-O.o (3) 


pi PQ p /I PC 

Cz — C3 — C4 — C J 


1 11 "") /OA 

1 /3.Z (z) 


PPl P/1 PC P/i 

cv — C4 — c j — Co 


1 ft 

-1.9 (4) 


PQ P/1 PC P/i 

C3 — C4 — C j — C 0 


1 *7fi n *">\ 

1 /y.u (z J 


P/1 PC P/i IT 1 

C4 — CD — Co — r 1 


1 HA Q /")\ 
1 /4.0 (Z) 


p/i pc P/i P"7 

C4 — CD — CO — C / 


-3.2 (4) 


P1*7 \TO p-7 po 

CI / — JNz — C/ — Co 


3.5 (4) 


P 1 A XT'") p-7 po 

C 1 4 — JN z — C / — Co 


— 13U.4 (3 ) 


pi n XT'-) p-7 p/: 

CI / — JNz — C/ — CO 


— L fj.y (Z ) 


p 1 A XT') P*7 P/i 

C14 — JNz — C / — Co 


jz.3 (3) 


PC P/i P7 PQ 

CD — Co — C / — Co 


C 1 //1\ 

5.3 (4) 


r 1 — Co — C7 — C8 


-172.7 (2) 


C5— C6— C7— N2 


-177.2 (2) 


Fl— C6— C7— N2 


4.8 (4) 


N2— C7— C8— C9 


-179.8 (2) 


C6— C7— C8— C9 


-2.4 (4) 


C5— C4— C9— N3 


-175.6 (2) 



O6— C25— C24 


121.3 (3) 


C5— C4— C9— C8 


4.6 (4) 


C3— C4— C9— C8 


-176.3 (2) 


C10— N3— C9— C4 


1.5 (3) 


Cll— N3— C9— C4 


171.6 (2) 


C10— N3— C9— C8 


-178.7(2) 


Cll— N3— C9— C8 


-8.6 (4) 


C7— C8— C9— C4 


-2.5 (4) 


C7— C8— C9— N3 


177.7(2) 


C9— N3— C10— C2 


-4.1 (4) 


Cll— N3— C10— C2 


-174.2 (3) 


C3— C2— C10— N3 


1.5 (4) 


CI— C2— C10— N3 


179.1 (2) 


C10— N3— Cll— C12 


-114.2 (3) 


C9— N3— Cll— C12 


75.8 (3) 


no tstc ri 1 ni 


'".I V*) 


pn \n ri i P1 1 
C9 — JN3 — Cll — C13 


1 a £. n n\ 
146.V (3) 


\n n 1 pn 
JN3 — Cll — C12 — C13 


1 no 1 
1U5.3 (3) 


mi n 1 

JN3 — Cll — C13 — C12 


111 i /i\ 
-111.2 (3) 


pi mi n /i pi c 
C/ — JN2 — C14 — CI 5 


1 /;i c /i\ 
— 162.5 (2) 


pn Ml ru pi ; 

CI / — JN2 — CI*! C15 


/: 1 n 11 \ 
61. U (3) 


pu \n pi c pi/i 
C16 — JN 1 — C15 — C14 


co n n\ 
58. / (3) 


Ml P 1 /I P 1 C M 1 

JN2 — C14 — C15 — JN 1 


£1 1 fi\ 
-61.2 (i) 


PK Ml P1 (T pn 

C15 — JN 1 — CI 6 — CI / 


c c 0 n\ 
—55.6 (3) 


P"7 Ml pit pi/; 

C/ — JN2 — CI / — C16 


1 /;"7 n /l\ 
16/.U (2) 


pi A Ml P 1 "7 P1£ 

C14 — JN2 — CI / — C16 


c/; 0 n\ 
—56.5 (3) 


M 1 P 1 /; PIT Ml 

JN 1 — C16 — CI / — JN2 


c a 1 n\ 
54.2 (3) 


A /T~ 1 P/1 PIO PC 

Mn 1 — U4 — C 1 8 — U5 


PiC /i Z/IA 

-yD.O (4) 


a 1 p/i P10 pm 
Mnl — U4 — C18 — C19 


Q C H (A \ 

oj. I (4) 


r\A P10 pin pin 
U4 — C 1 8 — C 1 9 — C2U 


1 Pi A (A \ 
1U.4 (4) 


pc P10 pin pin 
U5 — C 1 8 — C 1 9 — C2U 


1 /iQ 1 (1\ 

-IO0.3 (3) 


p/i P10 pin ptj 
U4 — C 1 8 — C 1 9 — C24 


1 7A -) /Q \ 
1 /U.Z (3) 


pc P10 pin pi/l 
U5 — C 1 8 — C 1 9 — C24 


11 1 /c\ 

11.1 (5) 


pi/i pin pin ni 
C24 — C 1 y — CZU — Cz 1 


A 1 S A\ 

-0.1 (4) 


P1Q pm pin pn 
C 1 0 — C 1 y — CZU — Cz 1 


1 7Q /I /"J A 

1 /y.4 {3 ) 


pin pin pn pn 
C 1 y — CzU — Cz 1 — Czz 


1.2 (5) 


pin pn pn pn 
C2U — C2 1 — C22 — C23 


Pi Q /C\ 

-0.8 (5) 


pn pn pn pi/i 
C2 1 — C22 — C23 — C24 


Pi Q //i\ 
— U.O (0) 


pn pn pi/i pin 
C22 — C23 — C24 — C 1 9 


1 fl /C\ 

1.9 (5) 


P11 pn pi/i pic 
C22 — C23 — C24 — C25 


1 *7Q A 
_ 1 /0.4 (3) 


pin pin pi/i pn 
C2U — C 1 9 — C24 — C23 


1 /I //1\ 

-1.4 (4) 


pio pm pi/i pn 

C 1 8 — C 1 9 — C24 — C23 


1 *7ri /q ^ 

179.2 (3) 


C20— CI 9— C24— C25 


178.9 (3) 


CI 8— CI 9— C24— C25 


-0.5 (5) 


C23— C24— C25— 07 


-8.7 (5) 


CI 9— C24— C25— 07 


171.0 (3) 


C23— C24— C25— 06 


171.3 (4) 
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C3— C4— C9— N3 3.5(4) C19— C24— C25— 06 -9.0(6) 

Symmetry codes: (i) -x, -y, -z+1. 



Hydrogen-bond geometry (A, °) 










D—H-A 


D—H 


H-A 


D-A 


D—H-A 


OW1— HW1B-05 


0.84 (3) 


2.43 (3) 


3.108 (4) 


139 (4) 


Nl— H1A-07" 


0.90 


1.82 


2.717 (3) 


174. 


Nl— HIB-Ol"' 


0.90 


1.79 


2.688 (3) 


173. 


Nl— HlB-02 m 


0.90 


2.60 


3.246 (3) 


130. 


OW1— HW1A-03' 


0.84 (3) 


2.12(1) 


2.937 (3) 


164 (4) 


06— H6-05 


0.85 (4) 


1.53 (4) 


2.379 (4) 


175 (8) 


Symmetry codes: (ii)x+l/2, -y+V2, z+1/2; (iii)x+l,y,z+l; 


-y,-z+l. 
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